INTRODUCTION
As the population of the United States ages, the patient population in acute care hospitals has become older and more medically complex. Patients aged 65 years and older constitute 13 % of the population, but account for 37 % of hospital discharges and 43 % of hospital days. 1 Older patients spend more time in the hospital with each admission (5.5 days) compared to younger patients (4.3 days). 2 Caring for hospitalized older adults represents a major cost to society, accounting for over 43 % of annual spending on inpatient care. 3, 4 By 2030, the number of older adults will exceed 19 % of the US population and an even higher fraction of health care costs. 5 For the older patient, hospitalization marks a period of high risk. One in 20 die during hospitalization and another 20-30 % die within 1 year following discharge. 6 Hospitalized older adults are at risk for adverse drug events, nosocomial infections, and falls. 7 A third of older patients are discharged more disabled than before admission. 8 Despite these risks and associated costs, there is limited understanding of the presentation, diagnostic strategies, and management of acute illness in older patients. Principles of care for acutely ill frail elders have been implemented in model geriatric programs such as ACE (Acute Care for the Elderly), which are associated with modest improvements in selected outcomes such as length of stay and costs, but have limited application because of barriers such as staffing constraints. 9 Given demographic trends and limitations of staffing and care delivery, acute care is increasingly skewed toward geriatric medicine in settings with limited access to geriatric medicine specialists and infrequent use of model geriatric programs.
During the same time that the acute care hospital population has become increasingly old and vulnerable, the nature of hospital care has changed. Hospital-based physicians or hospitalists, dedicated to providing acute hospital-based care, now number over 30,000 and work in 80 % of US hospitals. 10 The Society for Hospital Medicine (SHM) provides a structure that has been an organizing force for this rapidly emerging specialty, and hospitalist involvement in geriatric care is becoming more prevalent. Between 1997 and 2006, the likelihood that a hospitalist would treat a hospitalized Medicare patient rose 29 % per year. 11 Like other inpatient providers, hospitalists-the majority of whom trained in internal medicine-generally lack specialized training in geriatric medicine. Compounding this knowledge gap, a 2006 sample identified fewer than a dozen hospital medicine programs in the country offering specific approaches to address the care needs of hospitalized older adults. 12 Anecdotally, hospitalist engagement with established geriatric care models may be growing.
Because of the growth of acute geriatric care and the limited database available to guide acute geriatric care, the authors of this paper-a subcommittee of SHM's Research Committee-met in April 2012 to develop a process for creating a patient-centered, geriatric, and hospital medicine research agenda. This subcommittee was motivated by a 'report card' to SHM from the Association of Specialty Professors (ASP), an organization of specialty internal medicine divisions from the United States and Canada, which supports integrating geriatrics into the internal medical specialties. 13 The report cards are routinely issued to national physicians' organizations rating their organization's efforts to incorporate geriatric-focused issues into organizational activities. ASP's 2011 report card for SHM specifically identified the lack of a geriatric research agenda as a significant deficiency.
The subcommittee consists of two geriatrician-hospitalists, and three general internist-hospitalists, all with longstanding involvement with SHM. Four of the five participants are also funded health services researchers, each of whom researches conditions and practices relevant to hospitalized older adults. One is a member of the Patient-Centered Outcomes Research Institute (PCORI) methodology committee. The final member was SHM's former geriatric interest group chair and liaison to ASP. The subcommittee produced a plan identifying and prioritizing research topics at the growing intersection of geriatric and hospital medicine that are informed by the increasing focus on patient-centeredness in medicine and biomedical research.
PATIENT-CENTERED OUTCOMES RESEARCH
Congress and the American public have identified the need for a medical research agenda that addresses questions most relevant to the concerns of patients and lay caregivers. PCORI, established by the Affordable Care Act, defined patient-centered outcomes research (PCOR) as "helping people and their [lay] caregivers communicate and make informed health care decisions, allowing their voices to be heard in assessing the value of health care options." 15 We use the term "caregiver" to refer to lay caregivers and the term "providers" to refer to members of the health care team (physicians, nurses, allied health professionals, social work, and direct care providers). Attributes of PCOR are identified in Box 1. Box 1 shows that PCOR is not exclusively about shared decision-making; in fact, older adults may prefer to be informed, but not responsible for medical decisions. 16 However, a PCOR agenda for the hospitalized older adult population would be oriented to the unique needs of this population. For example, research addressing the benefits and harm of interventions (attribute 1) is needed, since the effectiveness of many common therapies has not been assessed in older patients because of frequent exclusion from therapeutic trials. 17 Additionally, this population is vulnerable to harm related to medical care. 18 Research inclusive of individuals' preferences, autonomy, and needs (attribute 2) would incorporate knowledge of common cognitive impairments, functional impairments, and limited life expectancy in older patients. Such factors alter the riskbenefit ratio for common therapeutic interventions and complicate diagnostic evaluations and treatment decisions. 8 Additionally, such research would examine outcomes of interest to the older population-such as functional status and quality of life-versus traditional outcomes such as 30-day mortality. Research with diverse participants (attribute 3) would account for atypical presentations of acute medical and surgical illness commonly seen in older adults 19, 20 and include patients with multimorbidity. Finally, research focusing on optimizing outcomes while addressing burden to individuals (attribute 4) might investigate optimization of systems and models of care that have been shown be beneficial to frail hospitalized older adults. 21 A PCOR agenda for hospitalized older adults would result in an expanded clinical knowledge base for providers that is sensitive to the needs, concerns, and expectations of hospitalized older adults and their caregivers.
METHODS
We adapted a framework developed by PCORI (Fig. 1 ) for identification and prioritization of research areas, focusing on inclusion of input from older patients and caregivers. The framework's four components are: 1) Topic generation, 2) Gap Analysis in Systematic Review, 3) Value of information (VOI) analysis, and 4) Peer Review. Stakeholders are asked to consider: 1) patient-centeredness, 2) population impact, 3) impact on clinical decision-making (e.g. the research reduces uncertainty in making treatment decisions or provides new information about the balance of benefits versus harms), 4) ease of implementation, and 5) durability of information. 22 Each component is discussed in detail below, with an emphasis on the process for topic generation.
Topic Generation
Traditionally, topic generation is the purview of researchers and funding organizations. One common scenario is to convene thought leaders, usually established researchers in the field, to identify research priorities. In contrast, we propose a multidisciplinary approach that incorporates input from older patients, their caregivers, and providers.
Participants
Topic generation requires forming a stakeholder partnership group that includes multiple stakeholders who are not researchers. Potential participants include representatives from: 1) patient and caregivers, 2) advocacy organizations for the elderly or organizations that address diseases common among hospitalized older patients, 4) post-acute care providers, and 4) third party payers.
Health services and clinical researchers should participate in the steering committee. Provider participation should include practicing hospitalists, primary care physicians who provide inpatient care for geriatric patients, subspecialists representing a selection of relevant subspecialties, and allied health professions (such as nursing, pharmacy, physical and occupational therapies, and social workers).
Strategy for stakeholder involvement: We propose a collaborative and consultative approach to public engagement, drawing heavily from the published work of the James Lind Alliance (JLA)-an initiative promoting patient-clinician partnerships in health research based in the United Kingdom. 23 The approach includes five phases: 1) organizations and representatives are identified and invited to join a steering committee; 2) stakeholder organizations generate ideas for research topics, soliciting input from members to identify gaps in scientific knowledge regarding the care of the acutely ill older patient; 3) preparation of a list of potential research questions resulting from the solicitation process; 4) stakeholders prioritize the most important research questions, often in a face-to-face meeting; 5) the prioritized list is disseminated to stakeholders and funding agencies. In this manner, the stakeholders provide their unique perspectives, experiences, knowledge, preferences, and ideas.
Systematic Review and Gap Analysis
After the topic generation process, we propose using the Agency for Health Research and Quality (AHRQ)s Future Research Needs (FRN) process. 24 The FRN process begins with systematic literature reviews conducted in high priority areas that are subsequently used as the basis for generating input from patient and provider stakeholders.
Research Prioritization: VOI Analysis
Given the volume of potential research questions generated by the first two steps, it may be necessary to further prioritize research projects for funding. VOI Analysis identifies research priorities by quantifying the expected improvement in population health that the proposed research may yield, thereby providing guidance for decisions about which systematic reviews to charter and/or what studies to fund. VOI analysis quantifies elements such as the difference in health benefits and reduction in uncertainty produced by the research, the likelihood that the findings can be implemented, the durability of the information Figure 1 . Schematic of the steps involved in research prioritization (adapted from the PCORI Methodology Report). 28 The proposed methodology begins with a systematic and inclusive process for topic generation. The systematic engagement of multiple stakeholders, especially patients, is a critical component of topic generation. This is followed by a multistep prioritization beginning with systematic reviews and gap analysis to identify what is known, and what desirable knowledge is not known. The VOI analysis is a methodology used to identify the research questions with the greatest potential to improve population health. Finally, proposals addressing the high value research questions are subjected to peer and stakeholder review to ensure methodological rigor. Although these steps are depicted as linear, in practice, prioritization and reprioritization occur at all stages of the process. The integration of patient viewpoints is included at all stages of research prioritization.
gained, and the size of the impacted patient population. 25 Although some VOI approaches may be too burdensome to apply to some research topics, newer VOI methods and algorithms have been developed that are easier to apply 26 and help identify which VOI method may be most appropriate for a potential research topic. 25 VOI analysis will need to be conducted by experienced centers and with the funding of federal or private partners.
Peer/Stakeholder Review
The ideal outcome produced by the above activities is a set of questions that can be addressed by new research proposals. The identified research questions should be disseminated to funding agencies, foundations, and/or professional societies who solicit and fund research proposals.
Peer review may be the most common process used for selecting meritorious research projects for funding. However, peer review methodologies have not been standardized and their effectiveness may be limited if relevant stakeholders, such as patients or their advocates, are excluded. A lack of diversity with regard to race and socioeconomic status of reviewers, or conflicts of interests between reviewers and those being reviewed, are additional factors limiting traditional peer review. Therefore, it is anticipated that the proposed peer review processes will incorporate the views of diverse stakeholders, as endorsed by PCORI. 27 
DISSEMINATION
Dissemination and implementation are complementary because effective dissemination of a research agenda should result in adoption by funding agencies, funded research projects, implementation, and improved health outcomes for older adults. The following components would be important for these efforts:
Research funding: Important sources of funding for established researchers will be from PCORI, the National Institutes of Health, the Agency for Healthcare Research and Quality, and private foundations such as the John A. Hartford Foundation (http://www.jhartfound.org/). Programs that foster early-career researchers include the Grants for Early Medical/Surgical Subspecialists' Transition to Aging Research (GEMSSTAR) program and its companion, the T. Franklin Williams Scholars program. 28, 29 GEMSSTAR is an RO3 mechanism offered by the National Institute on Aging (NIA) for internal medicine and surgical subspecialists (including hospitalists). The T. Franklin Williams Scholars program is one of several mechanisms that provide companion career development awards to GEMSSTAR awardees through organizational partnerships. Meetings & Publications: Publications and meetings would remain important venues for dissemination of this work.
On-line content and communities: The Portal of Geriatric Online Education (www.pogoe.org) brings together diverse resources for geriatrics providers. It aggregates critically appraised papers in the field, clinical resources such as tools to improve discharge summaries, and educational curricula to better inform clinicians. Additionally, learning communities or geriatric care collaboratives could be important dissemination tools. Social media: Social Media could be an important mechanism for linking providers and patient and caregiver communities for dissemination of best care practices for hospitalized older adults. Policy: Changes in policy regarding inpatient geriatric care may include the development of quality or performance measures that provide a mechanism for increasing evidence based and newly developed standards of care. Engagement of the policy and practice communities through already established channels, such as Academy Health or the American Board of Internal Medicine's Choosing Wisely campaign, could facilitate dissemination efforts. Healthcare system uptake: Uptake of evidence-based best practices regarding the care of hospitalized older persons would be critical to a dissemination program. Collaboration with health systems during evaluation and dissemination activities would ensure that hospitalized older adults directly benefit from care improvements.
Recognized dissemination frameworks should guide these efforts. We think that RE-AIM (Reach, Efficacy, Adoption, Implementation, and Maintenance) and PARiHS (Promoting Action on Research Implementation in Health Services) are most relevant to implementing evidence-based geriatrics care in the hospital because of their health service focus.
RE-AIM defines program elements that maximize sustainable adoption and provides two significant insights at the intersection of geriatrics and hospital medicine. First, research must include aspects of evaluation that inform a dissemination strategy. This may include formative evaluation that explores the impact of organizational context, perceptions, and the input of stakeholders. Second, research must be relevant to the population of hospitalized older adults and practicing hospitalists across a broad range of inpatient settings.
PARiHS considers research evidence, the local context, and facilitating factors in the implementation of research findings. Similar to the RE-AIM framework, it emphasizes a ongoing evaluation to best inform intervention effectiveness.
EVALUATION
We propose a multi-pronged and multi-year approach to evaluate a hospital medicine-geriatric medicine research initiative to improve outcomes for hospitalized older adults. A comprehensive assessment would include the impact of the research initiative on geriatric and hospital medicine research communities, practicing hospitalists, other physicians with inpatient practices, and geriatric patients and their caregivers. The evaluation would include an assessment of the research impact on efficacy and effectiveness over time. Based on the dissemination components described above, the following areas could be considered as evaluation criteria: 
LIMITATIONS
The ultimate goal of the proposed research-agenda setting process is improving the health of hospitalized older adults, with patients as the centerpiece of the research process. The research agenda will optimize patient-centeredness, population impact, impact on clinical decision-making, ease of implementation, and durability. Potential limitations to this process include the risk that diverse stakeholders will not participate and their exclusion from the process may skew priorities towards or away from a given research area. Secondly, the process does not strictly define how stakeholders should weigh the criteria to prioritize a set of questions. For example, is patient-centeredness more important than population impact? Third, certain criteria such as durability are more challenging to assess, may not be fully anticipated prior to implementation, and may require years to evaluate. Finally, using a patent-centered approach means that research that may be highly relevant to policy makers, educators, or researchers may not be fully reflected during this prioritization process. These stakeholders, however, will be included in the process, and should be able to shape the discussion that includes their viewpoints.
Fundamentally, this process does not make a determination about the value of additional research in the care of hospitalized older adults relative to the amount of research already conducted in this area and the broader research needs of hospitalized older adults and the population at large. To the extent that care of hospitalized older adults has been addressed by previous research and has not been adequately implemented, the proposed methodology may address this gap by generating prioritized topics in implementation science. Limited resources preclude funding all deserving research topics. Funders will need to identify societal needs and assess this agenda against additional meritorious research topics when determining funding priorities.
CONCLUSIONS
Several forces are shaping the future of acute inpatient care. Changing demographics of the hospitalized patient population, along with a rapid increase in the proportion of multimorbid hospitalized older adults, an inpatient workforce (hospitalists, generalists and subspecialists) with inadequate geriatrics training, and gaps in evidence-based guidance to inform diagnostic and therapeutic decision-making for acutely ill older patients, are all at play. Finally, there is growing recognition that patients and other stakeholders deserve a greater voice in determining the direction of research. The road map drawn in this paper can be used to address the growing need for a patient-centered research agenda at the intersection of hospital medicine and geriatric medicine. In so doing, we have relied heavily on the framework proposed by PCORI, and outline a process that begins with inclusive topic generation, followed by systematic review and gap analysis, VOI analysis, and peer review. Additionally, we have proposed a dissemination and evaluation strategy. We believe the adoption of this methodology will create a knowledge base that is rigorously derived and most relevant to the care of hospitalized older adults and their families. Its application will ultimately result in improved outcomes for hospitalized older adults.
